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n = 432 pts lat int sep ant apex
decreased perfusion 19 73 52 126 10
no change 335 288 295 193 207
increased perfusion 78 71 85 113 215
Conclusion: Breast repositioning studies suggest that BA affects SPECT
myocardial perfusion imaging in the majority of women. Although the great-
est frequency of change in perfusion occurs in the anterior segment, the
breast attenuation influences all segments.
Sex Related Differences in the Response and
Diagnostic Accuracy of Dipyridamole
Myocardial Perfusion Scintigraphy
James R. Lucas, Poonam Agarwal, Michael W. Dae, Elias H. Botvinick. The
University of California, San Francisco
We sought to identify any sex based differences in the symptomatic, hemo-
dynamic, and electrocardiographic response to, and the diagnostic accuracy
of, dipyridamole perfusion scintigraphy (DPS). We compared the hemody-
namic response and image findings in 391 consecutive patients, 236 males
and 155 females, who had DPS and Selective Coronary Angiography within
3 months for clinical indications.
There were no sex related differences in the prevalence of prior myocar-
dial infarction, the frequency, intensity or nature of induced symptoms, blood
pressure or electrocardiographic ST changes. On Selective Coronary Angiog-
raphy, 90% of men and 86% of women had coronary disease (p = NS).
Among the 391 patients, there were 162 with triple, 108 with double, and
76 with single vessel disease. There were no sex related differences in coro-
nary disease extent (i.e. 1, 2 or 3 vessel involvement), or stenosis severity
(i.e. 70% < x < 90% or 2:90%). There were also no sex related differences in
the incidence of fixed or reversible scintigraphic defects. In men compared
to women, the overall diagnostic sensitivity (93% vs. 92%) and specificity
(60% vs. 77%). and per vessel sensitivity (327/474,69% vs. 214/297,72%)
were not significantly different, nor were sensitivities for single (41/47,87%
vs 25/29, 86%), double (61/66, 92% vs. 38/42, 90%) or triple (96/1 00, 96%
vs. 59/62, 95%) vessel coronary disease. Per vessel specificity was greater
for women when compared to men (141/168, 84% vs. 165/234,71%) P <
0.05, as well as circumflex disease sensitivity (58/91,64% vs. 65/145,45%)
and specificity (59/84,92% vs. 73/91, 80%) (p < 0.05).
These. results suggest that there is no sex related differences in dipyri-
damole Induced symptoms or the related hemodynamic or electrocardio-
graphic responses. The mechanism and diagnostic accuracy of DPS in
women is equal to or greater than that in men across a broad spectrum of
coronary artery disease.
vs. 0.85, P = 0.471. We conclude that a small LVsize significantly reduces the
accuracy of SPECT TI-201 in M and F, but since F have, on average, smaller
LVsize, they are more likely to be affected.
Predicting Adverse Outcome in a Mixed
Population with Exercise SPECT Sestamibi
(MIBI) Scans
Tim S. Boyne, Bruce A. Koplan, William Parsons, William H. Smith, Denny
D. Watson, George A. Beller. University of Virginia, Charlottesville, Virginia
There is widespread use of MIBI for the diagnosis of coronary artery disease
(CAD) because of favorable imaging characteristics including better tissue
penetration and less attenuation with obesity or breast tissue. There is little
data available on the utility of exercise SPECT MIBI in predicting long-term
outcome. We sought to determine our ability at predicting adverse events in
a typical population with comparable distribution of males and females. In
1992,255 consecutive patients (126female) had exercise SPECT MIBI scans
for evaluation of chest pain syndrome, CAD, or myocardial infarction (MI). Ac-
quisition of perfusion images was accomplished with a single head Sophy
DS7 camera using 32 projections over a 180 degree body contour orbit at 25
seconds/step, and energy window pea ked at 140 keY (20% symmetry). A low
energy all purpose collimator was used and processing was performed on
a Sophy computer. Clinical readings were reviewed and scored by indepen-
dent observers as normal (NL), or abnormal (AB). Follow-up was performed
by written questionnaire, telephone interview, and review of clinic charts. The
events, non-fatal MI and cardiac death, were corroborated by chart review
or physician contact when possible. Patients (pts) were excluded from anal-
ysis if they had revascularization within 1 month of imaging. The follow-up
Interval was defined as time from scanning until an event, late revascular-
ization, or patient response. Follow-up averaged 18 months and was ""92%
complete with no significant difference in response rate or time noted be-
tween gender or scan score. In total, there were 172 NL scans (I.e. 67%),
and 83 AB scans (33%). Of the 255 pts, 2/172 NL. and 6/83 AB had clinical
events. Statistical analysis using the Kaplan-Meier survival curve suggests a
significant difference in event free survival between NL and AB scans with
AB scans portending worse outcome (t = 8.0484, Chi square p < 0.005).
Conclusion: exercise SPECT MIBI scans do predict adverse outcome in a
typical referral population with a high prevalence of women.
Comparison of Supine and Upright SPECT
Myocardial Perfusion Imaging
Lynne L. Johnson, E. Lindsey Tauxe, Kristi R. Smith. University ofAlabama at
Birmingham, Birmingham, Alabama
Neshe E. North, Robert W. Nance Jr, Jeffrey S. Stevens, Blair D. Halperin, Richard
A. Wilson. Oregon Health Sciences University. Portland, OR
Subcutaneous patches are frequently used with nonthoracotomy im-
plantable cardiac defibrillator (ICD) deVices. The effect of these patches on
thallium imaging for the evaluation of myocardial ischemia is unknown. This
study evaluated the attenuation effects of two commercially available sub-
cutaneous ICD patches on TI-201 myocardial tomograms. Methods: Two
sets of post-reinjection TI-201 tomograms, with and without ICD patches
Cardiac tomography can be performed in the upright position using a sta-
tionary small FOV multicrystal camera (MCC) and a rotating chair. The chair
both rotates and jogs to improve spatial resolution of the MCC. To investigate
the diagnostic accuracy of this imaging technique compared to conventional
supine SPECT, 25 patients with CAD (23 M, 2 F, mean age = 58 ± 10 years,
11 with prior MI) and 18 subjects with low pretest probability for having dis-
ease (9 M, 9 F, mean age 49 ± 11 years) underwent a one day rest/stress,
low doselhigh dose Tc-99m sestamibi study with sequential supine and up-
right SPECT imaging performed follOWing rest and stress injections. Mean
treadmill time for patients = 7.8 ± 2.1 mins, peak HR = 143 ± 17, and 11
were electrically positive. Mean treadmill time for subjects was 8.9 ± 3.4
mins, peak HR = 166 ± 17. Recent coronary angiography was performed in
17/23 CAD patients with 34 lesions >50%. Each tomogram was divided into
7 segments and each segment scored as normal, reversible, or fixed. The
agreement between the 2 sets of scans was 98% and the segment agree-
ment with regard to reversibility was 90%. Supine SPECT detected 21/23
(91 %) of patients with CAD, the chair detected 20/23% (87%). The chair de-
tected 18/34 (53%) CA lesions, supine detected 20/34 (59%). Sensitivity and
specificity for the chair was 88%, and 100%, and for supine was 92%, and
100%. In conclusion, in this small popUlation, there were no significant dif-
ferences between supine and upright SPECT imaging for diagnosing CAD,
identifying individual stenoses, or identifying defect reversibility.
Effect of Subcutaneous Implantable Cardiac
Defibrillator Patches on Ti-201 Myocardial
Imaging
11010-67 1
Christopher L. Hansen, Betsie Figueroa, Vincent Sorrell. Temple University Hospilal,
Philadelphia, PA
The diagnostic accuracy of SPECT TI-201 for coronary artery disease (CAD) is
lower in women (F) than in men (M). Previous investigators have suggested
a Bayesian explanation. More recently, it has been suggested that smaller
left ventricular mass in women was the cause. The current study was un-
dertaken to assess the effect of left ventricular size (LVsize) on the accuracy
of SPECT TI-201. For this study patients who had either less than 5% pre-
test probability of CAD (nls) or had cardiac catheterization performed within
45 days ofstress thallium testing without an intervening cardiac event (pts)
were Identified. We excluded patients with pathologic Q waves, documented
prior infarction, LBBB on EKG, prior CABG or non-ischemic cardiomyopathy.
We Identified a total of 259 subjects (153 M, 106 F). Patients with <50%
stenosis on cath were analyzed as nl. Twenty M and 20 F were taken from
the nls and processed separately to create normal limits. Images were re-
constructed with a Hanning filter. The fraction of the left ventricle less than
1, 2, 2.5, 3 and 4 standard deviations was calculated and used to calculate
the area under the receiver operating characteristic (ROC) curves using the
Dorfman maximum likelihood technique. A measure of left ventricular size
was generated from short axis slice diameter and the number of slices. The
number of stenosed vessels (2.0 ± 0.8 vs. 1.9 ± 0.9, P = NS) and worst
stenosis (91 ± 12% vs. 89 ± 15%, p = NS) were similar for M and F. M ex-
ercised to higher workloads (estimated METS 6.7 ± 3.1 vs. 4.3 ± 2.3, p <
0.0001) but similar peak heart rates (HR) and percent of maximal predicted
HR (133 ± 19 vs. 130 ± 22 and 78 ± 11% vs. 79 ± 13%, both p = NS). The
LVsize was greater in men (105 vs. 79 p < 0.001). The area under the ROC
curves for M was marginally greater than F (0.92 vs. 0.82 P = 0.10). LV size
significantly affected accuracy; the ROC area for M and F with LVsize >75
was much greater than for those <75 (0.89 vs. 0.64 P = 0.007). There was
no significant difference in accuracy between M and F with LVsize > 75 (0.91
Left Ventricular Size Effects the Diagnostic
Accuracy of SPECT Thallium-201 Perfusion
Imaging in Both Men and Women
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Robert Panther, Steven C. Port. University of WisconSin Medical School, Milwaukee,
WI
The purpose of this study is to compare left ventricular ejection fraction
(LVEF) and regional wall motion (RWM) during exercise to LVEF and RWM
during dobutamine infusion in the same pts. Ten pts (8 males, 2 females,
mean age 56.9 ± 11,1), with known or suspected coronary disease, who
had abnormal symptom-limited upright bicycle exercise first-pass radionu-
c1ide angiograms (FPRNA). had dobutamine FPRNA within 3 months of the
exercise study and prior to any intervention or interim cardiac event. Dobu-
tamine was given incrementally up to 40 ILglkg/min. Atropine was given to
increase heart rate as needed. FPRNA was performed by injecting 25 mCi of
Tc-99m-sestamibi at the peak dobutamine dose.
Stress-Rest Dobutamine SPECT Tc-99m
Sestamibi Accurately Predicts Myocardial
Viability in Dysynergic Left Ventricular
Segments
Myocardial Rb Extraction Fraction:
Determination In Humans
Positron Emission Tomography
HR x SBP LVEF EDV ESV RWMA REF
Exercise
33,100 ± 4,882 61 ±62 182 ± 56 76 ± 32 10 ± 10 46 ± 6.8
Dobutamine
24,669 ± 5,571 72 ± 5.5 135 ± 44 43 ± 20 3 ± 10 67 ± 8.8
'p ~ < 0.0001 (Ttest). "p ~ 0.05ITtestl, "'p = 0.005 (chi-squarel
EDV ~ end diastolic volume, ESV ~ end systolic volume, RWMA ~ regional wall motion
abnormality, REF ~ regional ejection fraction of abnormal segments, SBP ~ systolic blood
pressure, HR = heart rate
Roxy Senior, Usha Raval, Sumit Basu, Avijit LahirL Northwick Park Hospital, Harrow,
UK
There has been increasing controversy regarding the ability of SPECT Tc-
99m Sestamibi (MIBI) for identification of myocardial viability in regions of
the left ventricle affected by severe wall motion abnormality, We have evalu-
ated 27 patients with documented coronary artery disease (CAD) and severe
regional wall motion abnormality of the left ventricle due to CAD. All patients
underwent low dose (5-10 ILg/kg) dobutamine echocardiography and maxi-
mal (15-40 ILglkg/min) stress dobutamine MIB!. A separate day SPECT MIBI
was performed at rest. The left ventricle was divided into 3 regions; a total of
37 regions were found to have severe wall motion abnormality by echocar-
diography, of which 35 showed improved wall thickening with low dose
dobutamine (gold standard for myocardial viability in this study). Rest MIBI
uptake was assessed semiquantitatively for each of the matching regions,
and this was graded from 1 to 4, from normal to absent perfusion. Regions
with myocardial perfusion of a grade of 3 or less were considered viable by
rest MIB!. Rest MIBI detected viability in 32 (93%) of the viable regions, as
defined by echocardiography, the concordance was 92% (kappa = 0.54, P
< 0.001). Furthermore, stress-rest MIBI revealed completely reversible de-
fects in 18 (23%), partially reversible defects in 24 (69%) and Grade 4 uptake
and fixed (non-viable) defects in 3 (8%) regions defined as viable by dobu-
tamine echocardiography. Thus, rest MIBI is a good indicator of myocardial
viability in left ventricular segments showing severe regional dysynergy, and
reversible ischaemia detected by stress-rest dobutamine MIBI in these seg-
ments provides further proof that sestamibi SPECT accurately defines re-
gional myocardial viability.
Exercise and dobutamine regional and global LV function are not compa-
rable diagnostically or prognostically. Dobutamine LV function is not a surro-
gate for exercise LV function.
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Gerhard Glatting, Klaus P. Bergmann, Jens C. Stollful1, Peter Weismuller,
Matthias Kochs, Vinzenz Hombach, Sven N. Reske, Universitiit Ulm, Germany
Ouantitation of myocardial blood flow (MBF) with diffusion-limited radiotrac-
ers as 82Rb and positron emission tomography (PET) requires knowledge of
flow dependence of myocardial 82Rb extraction fraction. To determine this
dependence we evaluated 7 patients (mean age (61.0 ± 9,7) years, 4 males,
3 females) who had undergone coronary angiography with exclusion of rele-
vant coronary stenoses and normal left ventricular function. 82 Rb-PET clear-
ance was simUltaneously assessed with global MBF by the argon (Ar) inert
gas method. 82Rb clearance was dynamically measured by a CTI-Siemens
ECAT 931-08-12 scanner after Lv, injection of 1-1.2 GBq 82Rb. Ar gas de-
saturation was obtained by simultaneous arterial and coronary sinus blood
sampling. Measurements were performed at rest and during vasodilatation
induced by Lv. dipyridamole (0,7 mg/kg/4 mini. Mean 82Rb clearance and Ar
flow values were (0.39 ± 0,03) ml/g/min and (0.69 ± 0.14) ml/g/min at rest.
respectively, and (0.47 ± 0.09) ml/g/min and (1.48 ± 0.49) ml/g/min during
hyperemia. A fit with a two compartment model yielded E = PS/(PS + MBF)
with PS = (0.82 ± 0.09) ml/g/min (PS: permeability surface area product).
These data (figure) provide for the best of our knowledge the first measured
82Rb extraction fraction in humans and may form the basis for more accurate
quantitation of myocardial blood flow with 82Rb-PET.
11011-1161
Comparison of Arbutamine Stress and
Treadmill Exercise Thallium-201 SPECT:
Hemodynamics and Diagnostic Accuracy
Is a Dobutamine Infusion a Legitimate
Alternative to Exercise?
Hasen Kiat, Daniel S. Berman, International Arbutamine Study Group. Cedars Sinai
Medical Center, Los Angeles
Arbutamine (ARB). a new tJ-agonist developed as a pharmacologic stress
agent, was compared with treadmill exercise testing (Ex) in a multicenter
study using thallium-201 (Til SPECT A total of 75 patients (pts) performed
both forms of stress. Of the 73 pts having quantitative angiography, 68
(93%) had coronary artery disease (:::50% stenosis). TI scans were obtained
in 68 pts and were scored by a central laboratory using a twenty segment
(seg)/scan visual analysis (5 point system: 0 = normal, 4 = absent uptake;
segmental score :::2 = defect). Stress TI segs with defects were further clas-
sified as reversible (rev) or nonreversible (nonrev). Hemodynamic response
was summarized for 75 pts. Maximum heart rate (HR) by ARB and Ex was
122 vs 141 bpm, respectively (p < 0,05); mean %HR change from baseline
was similar (79% vs 82%, respectively). Maximum systolic BP for ARB and
Ex was 173 vs 176 mmHg, respectively and mean %change from baseline
was 31 % vs 26%, respectively (p = NS for bothl. In the 68 pts with angio-
graphic CAD, sensitivity for detecting CAD by ARB TI was 94% and 97% by
Ex TI-SPECT (p = NS). Stress TI-SPECT segmental agreement for presence
or absence of defect between ARB and Ex in 1360 segs (68 pts) was 94%
(k = 0.7). Of 76 discordant segs, 38 (50%) were normal by ARB and abnor-
mal by Ex. Exact segmental stress TI score (0-4) agreement was 85% (k =
0.7). Of the 199 segs with discordant scores, the ARB-TI score was higher
in 98 (49%), Among 346 segs with stress defects by both ARB and Ex, de-
fect rev agreement was 86% (k = 0.7). Of the 50 discordant segs, 25 (50%)
were rev by ARB and nonrev by Ex. Adverse events were mostly mild. Sus-
tained arrhythmias were not observed; 3 pts had nonsustained ventricular
tachycardia with ARB and 1 with Ex.
Conclusion: In this patient population, arbutamine and treadmill exercise
produced a similar degree of hemodynamic response compared to baseline.
The two forms of stress yielded similar diagnostic accuracy and high agree-
ment for the presence, extent, severity and reversibility of stress myocardial
perfusion abnormalities.
(Medtronic or CPI). were obtained in 29 patients undergoing routine exer-
cise or dipyridamole TI-201 stress testing. Patches were positioned over the
anterior, mid, or posterior axillary line in the fourth intercostal space. Gated
planar TI-201 images with and without patches were used to determine the
presence of preserved regional wall motion in the area of the patch-induced
attenuation defect. Readers were blinded to the patch type, location, and
order of imaging, which were all randomized. Two independent readers: (1)
inspected the 2 sets of the 32 raw images from the 1800 acquisition to deter-
mine if the patch was visible, (2) interpreted 2 sets of tomograms for defects,
and (3) assessed regional wall motion in the area of the defect. Results: Patch
location could be identified in 42% of patients with CPI patches and 71 %
with Medtronic patches. Attenuation defects were observed in 6 patients
(35%) with Medtronic patches and 4 patients (33%) with CPI patches. In the
subset of patients with patch-induced defects, preserved wall motion was
present in 89% of these regions. Conclusions: Subcutaneous patches can
cause attenuation defects which may be mistaken as an area of infarction.
Normal wall motion on gated images allows differentiation between attenu-
ation artifacts due to the patches from fixed defects due to infarction.
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